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Background
Materials  Used
Liquid Crystals
•Materials that exhibit long-range and some short-range directional 
ordering in a fluid state.
•Composed of mesogens (shaped molecules) and flexible spacers
•Different types of mesogens based on molecular shape (calamitic: rod-
shaped)
Molecular Self-assembly Through Hydrogen Bonding
Non-covalent interactions formed between two molecules through a 
hydrogen-bond resulting in a larger “associated” molecule
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Mesogenic Networks
• Combine characteristic of networks and liquid crystals
• Couple physical deformations with liquid crystalline phase behavior
• Thermoreversability through hydrogen bonding would introduce lability
and the ability to reorganize to these characteristics
Wiegel Research: 
Careening from catastrophe 
to catastrophe since 2000
Results/Observations
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Synthetic Methodologies
4EOBCA/2RP Networks Optical Images and Thermograms
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2,2-Dimethyl-1,3-di-(4-pyridyloxy)propane
(2 PD)
1,1,1-Tris(4-pyridloxymethylene)ethane
(3 PD)
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Tetrakis(4-pyridyoxymethane)
(4PD) 
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1,2-Di(4-pyridyl)ethylene
(2 RP) 
Tetraethyleneglycoxy bis-(4-cinnamic acid)
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% 3PD KI IN NK IK
0 195.13°C 175.55°C 166.97°C
5 192.44 °C 172-163°C 166.09°C
10 192.01  °C 171°C 163.97°C
15 190.31°C 168-164°C 160.92°C
20 191.73°C 171-167°C 160.90°C
25 190.86°C 169-159°C 158.91°C
30 189.24°C 156.24°C
32.5 185.67°C 148.75°C
100 * * * *
• 4PD complexes agent displayed mesogenic phases in loadings up to 
50% 
• 3PD complexes displayed nematic phases in concentrations up to 40%
• 2PD complexes displayed mesogenic phases in loadings up to 35% 
• Strong crystallization enthalpies mask mesogenic phase formation
• Complex loadings markedly higher than those utilizing 4EOBBA as 
hydrogen bond donors (25% for 4PD, 33% in 3PD, 22.5% in 2PD)
• Increased loadings could be attributed to increased mesogen length of 
cinnamic acid groups
• Cinnamic acid hydrogen bond donors can be utilized to form 
supramolecular liquid crystalline systems
• Networks retain mesogenic characteristics at high loadings
• Larger rigid units from cinnamic acid may allow for higher loadings, 
more “forgiving” assemblies
• Strong crystallization enthalpies from cinnamic acid groups partially 
mask liquid crystalline behavior
